Apoptosis distribution in the first molar tooth germ of the field vole (Microtus agrestis).
Apoptosis represents an important process in organ and tissue morphogenesis and remodeling during embryonic development. A role for apoptosis in shape formation of developing teeth has been suggested. The field vole is a useful model for comparative studies in odontogenesis, particularly because of its contrasting molar morphogenesis when compared to the mouse. However, little is known concerning apoptosis in tooth development of this species. Morphological (cellular and nuclear alterations) and biochemical (specific DNA breaks--TUNEL staining) characteristics of apoptotic cells were used to evaluate the temporal and spatial occurrence of apoptosis in epithelial and mesenchymal tissues of the developing first molar tooth germs of the field vole. Apoptotic cells were found in non-proliferating areas (identified previously) throughout bud to bell stages, particularly in the epithelium, however, scattered also in the mesenchyme. A high concentration of TUNEL positive cells was evident in primary enamel knots at late bud stage with increasing density of apoptotic cells until ED 16 when the primary enamel knot in the field vole disappears and mesenchyme becomes protruded in the middle axes of the bell forming two shallow areas with zig-zag located secondary enamel knots. Distribution of TUNEL positive cells corresponded with localisation of secondary enamel knots as shown using histological and 3D analysis. Apoptosis was shown to be involved in the first molar development of the field vole, however, exact mechanisms and roles of this process in tooth morphogenesis require further investigation.